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Introduction
Freshwater ecosystems are characterized by two types of environments, lotic and lentic, which differ primarily in relation to their flux and water residence time. In a lentic environment, water residence time can be up to 10 years. Generally shallow tropical environment characteristics do not contribute to physical and chemical stratification (Esteves 1998) .
Lakes can be classified according to their productivity, which takes account the primary productivity, and this, in turn, is related to how the nutrients arrive, and the depth. Since these data, it is possible to determine the environment trophic state (Odum 2001) . Several researches determine the trophic state considering the available phosphorous and nitrogen concentrations (Dodds 2003) , since these nutrients are limiting for plants (Trayler 2000) . Tropical lentic environments tend to have higher phosphorous concentration than nitrogen, because of edaphic and climatic characteristics (Wetzel 2001) . High macrophytes abundance take to nitrogen depletion, because of dissolved oxygen reduction, leading to denitrification, and, still in lower quantities, the production goes on in tropical freshwaters, which means in these environments the nutrient cycling is very efficient, as well the primary productivity (Kolding & Zwieten, 2006) . Studies show a direct relationship between chlorophyll and phosphorous (Smith 1982) , and Quiros (2002) states that the algal biomass reaches its peak with overload of total phosphorous. Furthermore, nutrients overload lead to these environments by runoff and point source of pollution (Rivas et al. 2000) , reducing the water column and increasing the autochthonous production (Rast & Thornton 1996) . Thus, littoral regions in lakes tend to have higher productivity and fauna diversity than limnetic and profundal regions (Tundisi & Matsumura-Tundisi 2008) .
Biological community colonization and establishment in ponds have a determining factor of habitat conditions (Marques et al. 1999) . Thus, the floodplain physical, chemical and morphological measures condition these communities (Junk et al. 1989 , Carignan & Neiff 1992 , Neiff et al. 2001 , whereas the horizontal movement of the river could flood the ponds and, consequently, there is exchange of water and materials. This exchange ensures selective pressure on the species of wetland areas, allowing a community composed by organisms with broad physiological plasticity, which survive in an intense spatial and temporal variations habitat (Neiff 1975 , Poi de Neiff & Bruquetas de Zozaya 1989 .
Anthropic lakes are remaining holes on the ground excavated for sand extraction, which once abandoned, are drained by the catchment area and form the water mirrors (Lelles et al. 2005) . Although the formation of water features by mining is characteristic of a changed environment, the presence of vegetation around the lakes and the physical chemical characteristics favor the macroinvertebrates colonization in these lentic systems in development (Moletta et al. 2005) . These shallow lakes with reduced areas are influenced by any changes in environmental conditions, and this is reflected on water quality and aquatic community structure. After a big flooding in 1995, some works, like the channel's rectification and the construction of dikes on the floodplain and the secondary channel, were alternatives to reduce the recurring floods that affected the population in nearby areas (Superintendência... 2007 ). The secondary channel was constructed in order to provide greater depth, parallel to the river. When entering in the metropolitan Curitiba's region, the riverbed was modified, providing extension and depth, in many points it remakes the riverbed or cut the natural one, transforming the meanders in to horseshoe lakes. Brauns et al. (2007) argue that while domestic and industrial discharges have been reduced in recent years, due to wastewater treatment, the lakes still receive nitrogen from urban areas, and phosphorous from agricultural waste, besides atmospheric deposition. According to Vollenweider (1968) the increase of nutrients, particularly phosphorus, enriches the environment and favors the algal blooms, which can reduce the development of submerged plants (Chandra et al. 2005) . These, in turn, are important for aquatic mesohabitats because they play an important ecological role regarding the availability of food, refuge place and nutrient cycling (Biggs & Malthus 1982 , Esteves 1998 , Alves et al. 2003 , Thomaz & Cunha 2010 .
The aquatic invertebrates' communities are represented by a heterogeneous group of taxa, with approximately 0,5 mm of length, which survives associated to the deep substratum (Mugnai et al. 2010) . These communities are very important to the understanding about aquatic ecosystems (Cummins 1992) and have been used as pollution bioindicator in these, because of their wild distribution, abundance and easy to collect. These animals are relatively sedentary, and, because of this, can show a local integrity situation; besides, they have a long life cycle, being able to register the environmental quality (Metcalfe, 1989) .
Its taxonomic diversity as well its different tolerance to organic enrichment permits inferences about the use of this community in environmental integrity analysis (Rosenberg & Resh 1993 , Merrit & Cummins 1996 . In shallow lakes, these taxa also act like metabolism ecosystem's facilitator because they participate in nutrient cycling, reducing the organic particles sizes, which improves the decomposition process to the microorganisms (Vannote et al. 1980 , Keast 1985 , Mcqueen et al. 1986 , Berg et al. 1997 , Silva et al. 2009 ). These taxa's occurrence in sediment and marginal/riverine vegetation (Botts & Cowell 1993 , Kurashov 1996 favors an extensive analysis from the ecosystem conditions because of the different patterns displayed by the community in response to the physical and chemical parameters, making it possible to understand how the ecosystem alterations influence the attributes richness, composition and density (Goulart & Callisto 2003 , Bonada et al. 2006 .
Aquatic community classification is complicated because of lack of information about the measures that regulate the species abundance and distribution. Thus, Frissel et al. (1996) attribute community regulations to geomorphological patterns, and highlight the landscape influence in shallow aquatic ecosystems such as ponds, small lakes and coastal waters. In this context, the assessment of environmental parameters governing the distribution and abundance of invertebrate taxa in the ponds can show the most closely related variables to macroinvertebrates community (Sandin & Johnson 2004) , and they allow the selection of monitoring methods that bring faster results and address the environmental conditions that are more related to the macroinvertebrates community attributes.
In lakes, the littoral region is the one which shows the biggest nutrient cycle and the highest organism's diversity, especially because of the vegetation, that supplies higher organisms' richness and diversity (Ward 1992) . Callisto et al. (2000) , comparing different regions, found that occurred highest diversity at the littoral region with secondary Atlantic forest, followed by the limnetic and littoral regions with eucalyptus, which evidences the around importance correlated to the fauna composition. Nascimento et al. (2011) showed that the highest beetles' diversity was associated to shallow environments, especially with the macrophytes presence, which are considered essential factors for the specie's diversity, settlement in shallow subtropical lakes, increasing the habitat heterogeneity, offering resource and refugee, especially to invertebrates (Hargeby 1990 , Nessimian & De Lima 1997 , Albertoni et al. 2007 ).
Thus, this study aimed to search factors that influence macroinvertebrates community composition and structure in 
Materials and Methods

Study area
The sample points were from the First Paranaense Plateau, characterized by a broad Upper Iguaçu plain surrounded by gently rolling relief with wavy forms (Maack 1981) , under the Cfb climate influence.
This work was carried out in an area with anthropogenic lakes, where 12 was chosen, derived from sand extraction was transformed into a park, and three were from recently closed river branches from the Iguaçu river, formed by anthropogenic changes to bridge construction or river course alteration in order to reduce the flooding, in Curitiba (Paraná state) (Figure 1 ).
Physical and chemical water analysis
Water and air temperature were measured in field. It was done one water sample from each lake, during the dry period (july/2009), and it was taken to the Laboratório de Hidrologia of the UFPR in order to be processed. The analyzed parameters were: Turbidity (NTU, nephelometric method), Dissolved Oxygen 
Invertebrates
Invertebrates were sampled from macrophytes/marginal vegetation using a 0.05 mm-mesh screen (30 × 30 cm) and the sample protocol included the introduction of the sieve under the marginal vegetation's roots and macrophytes in each replica, and all the material was collected by the sieve in order to happen the screening in the laboratory. The sediment sample was done using a Ponar type Grab sampler (15 × 15 cm), with three replicas for each sample point In each lake, the substrate sample occurred in random places, and that the taken macrophytes had about 10 meters of distance from one to other. All the replicas were taken during the dry period (july/2009). The material screening was done on light box and all the organisms were identified to the lowest possible taxonomic resolution, mostly in genus level (Pérez 1988 , Trivinho-Strixino & Strixino 1995 , Merrit & Cummins 1996 , Wiggins 1996 , Mugnai et al. 2010 .
Area characterization
The fifteen lakes considered in this work are from an area with 2.05 km 2 , from which twelve are coming from sand extraction and were transformed in a recreational park, two of lakes are Iguaçu River's arms that were closed with the secondary channel's construction, which was held to increase the riverbed and reduce the frequency of flooding, and one of them was established because of a bridge construction, in Curitiba city.
The sample point's choice was done according to environmental different characteristics about macrophytes and riparian vegetation (Instituto… 2004) in the lakes, being, yet, characterized according to the geographic localization. The macrophyte proportion on the water surface (MF), marginal/riverine vegetation (RV) and period of lake's establishment were measured. The macrophytes proportion was measured by values between 0 and 100%, with the following range of values: score 1 for 1 to 20% of macrophytes on the water surface (*1); score 2 for 21 to 40% of macrophytes on the water surface (*2); score 3 for 41 to 70% of macrophytes on the water surface (*3); score 4 for 71 to 100% of macrophytes on the water surface (*4). The riverine vegetation was measured according to the plant's absence, only grass presence, grass and bushes' presence or by grass, bush and tree's presence, following the range of values: 1 for shrub with predominance of grass (**1); 2 for shrubs that allow little shading (**2); 3 for intact vegetation (**3). Biota Neotrop., vol. 13, no. 1
Morphometric characteristics of the lakes
The depth was obtained by the registered measure to dry period (july/2009) to the area according to the area's monitor. The lakes and surrounding area were marked in GPS and georeferenced using ERDAS software. The data adjust allowed the generation of a hypsometric map.
From ground numerical model, polygons were established in order to verify primary morphometric data, such as area and perimeter, and from this the development margin index (Ds) was calculated in order to determinate the lake's form (Wetzel 1990 , Tundisi & Matsumura-Tundisi 2008 . The Ds followed the equation: Ds = L / 2√ΠA, where L represents the polygon length (from each sample point) and A represents the circle circumference with the same lake area. The response values can be close or far from one (1). Thus, when the development margin index is closer to one, the lake tend to have a circular pattern, and the values far from one tend to be more elongated with dendritic pattern (between 3 and 5).
Data analysis
To the physical and chemical lakes' characterization the mean and standard deviation were calculated to the fifteen samples and the variation coefficient (VC) was defined. As a sample's variability standard of the quantitative factors was established that the lower variation coefficient of 20% denoted homogeneity conditions, whereas equal or upper than 20% denoted heterogeneous factors.
The community structure was checked on parameters of richness (number of taxa identified per sample unit -S), occurrence frequency (OF), Shannon-Wiener diversity index, which considers the community's biomass in relation to taxonomic richness (H), Margalef's richness, that was referred about the number of genus in the samples, (d), Pielou equitability (J'), dominance (Dm) and relative abundance. These attributes were calculated using the statistical pack Past ® (Hammer et al. 2007) . ANOVA was applied using Past ® computer program (Hammer et al. 2007 ) to verify differences in community attributes calculated for the 15 sample points. The data met the normality and homogeneity assumptions, prior tested for variance analysis.
The correlation between nitrogen and phosphorous was done according the Vollenweider (1983) proposal, being that the total nitrogen related to phosphorous ratio determine the environment's limitation because of one of these elements. According to this method, with a ratio higher than nine, the lakes are limited by phosphorous, while ratio lower than nine, characterizes lakes limited by nitrogen.
In order to test the most influent environmental variables on the community attributes, the Partial Least Squares (PLS) (Carrascal et al. 2009 ) was used, with the aid of Statistica ® 7.0 (StatSoft 2005) for the 15 samples points, with two dependent variable models, equitability (J') and the most dominant taxa obtained, seeking the best descriptors to explain structure and composition of the macroinvertebrates community. The statistical variables (factors) are composed by linear offsets relationships between the observed variables and the classification according to ecological significance, which must be based on literature concepts (Hair et al. 2009) .
To infer about the water quality using the macroinvertebrate's community it was done the BMWP' index (Biological Monitoring Work Party System), modified by Toniolo et al. (2001) , which considers the macroinvertebrate's tolerance to organic matter, and EPT (Ephemeroptera, Plecoptera and Trichoptera), which considers these taxa proportions among other taxonomic groups (Silveira 2004) . In this work, the comparison of EPT was with Chironomidae taxon.
Results
MF1 represented the macrophytes occurrence between 0-25% of water surface, MF2 was to an occurrence of 26-51%, MF3 was to 52-75% of occurrence, and MF4 was to an occurrence between 76-100%. So, MF4 has occurred in 46% of the points, whereas more than 50% of the points did not have expressive macrophytes contribution (MF1, MF2, MF3). The vegetation presence surrounding was carried out in four intervals according to the main composition, where grass and shrubs composed (RV2) 46% of lakes, whereas complex vegetation, which composition was of grass, shrubs and trees (RV3), occurred in 40%. The exclusive grass presence in composition (RV1) and the absence of plants around (RV0) occurred only in 14% of the sampled lakes (Table 1 , 2). The margin development index (Ds) presented perfectly circular (Ds1) (26%) and circular (Ds2) (66.6%) patterns in most. Dendritic pattern (Ds3) was the least occurrence (6.6%) ( Table 2) .
There was little variation about parameters water temperature, altitude and pH among the sampled lakes (VC=3%, 0,1% and 4%, respectively). The other limnological variables were heterogeneous among the lakes, being the variation coefficient to the DO=39%, DOC=65%, total phosphate=89%, BO 5 D and orthophosphate=94%, turbidity=116%, nitrite=153%, total nitrogen=164% (Table 3) .
The Table 3 also shows the nitrogen phosphorous ratio, demonstrating that eleven of the fifteen sample points are limited by phosphorous. The highest ratio was observed in lakes without macrophytes (PT3 and PT13). The sample points PT5, PT8, PT11 and PT14 were limited by nitrogen. The points PT8, PT11 and PT14 had a large amount of macrophytes, which are very efficient in nitrogen fixation.
The fauna of both lakes was composed by 9054 macroinvertebrates, distributed in 133 taxa, between family and genus taxonomic levels (Figure 2 ). The insects were identified, always that possible, in genus level (Table 4) and the other individuals, to the lowest possible taxonomic level (Table 5) .
Oligochaeta (48.1%) and Chironomidae (17.16%) were the most abundant in community, and both taxa were registered in all of sampled points. Chironomidae presented the highest percentage abundance among collected insects (17.6%). The genus Monopelopia sp. (Diptera: Chironomidae: Tanypodinae) was a strong contributor to macroinvertebrates community in the three most abundant sample points.
The PT14 presented the higher abundance, with 1442 organisms, being oligochaets (675) and quironomids (490) the most abundant taxa, followed by points PT4 (1429) and PT15 (881). PT15 had the highest richness (58), and also Margalef index. Oligochaeta was the most abundant in PT15 too. It is relevant to consider that points PT14 and PT15, besides abundant macrophytes presence and complex riparian vegetation, these points receive Iguaçu river's water during flood period.
Ecological indexes were not weighty different among the 15 sampled points (ANOVA) (F = 0.49; df = 22.17; p = 0.90). Each one presented a peculiar pattern about the macroinvertebrates community attributes variation. The highest diversity was obtained to PT15, whereas the lowest, in PT13. Lowest dominance occurred in PT11 and PT7, as well, the highest equitability values (Table 6) .
There was little range among richness, dominace, Margalef richness and equitability. In all cases, the range was very close to mean, being registered to richness the mean 34 (sd = 13.4), to dominance, mean of 0.3 (sd = 0.1), to Margalef's richness mean of 5.4 (sd = 1.5) and to equitability, the mean of 0.5 (sd = 0.1). The individuals abundance (N) presented the highest range among the sampled lakes, 556 (sd = 424.3) ( Table 7) . Partial Least Square analysis (PLS) was conducted since databases from each sample point, in view of the equitability (J') difference among the lakes. Table 8 presents the variable meaningful and importance for each tested pit.
It is important to know how each variable contributes to the general statistical variance, explaining the involved factors. The productivity in a lentic environment is high when there is the occurrence of high BOD 5 and phosphates and nitrates, concomitantly (Esteves 1998 , Dodds 2003 . Thus, the factor analysis provided that axis x as the environment productivity. PT2, PT5, PT6, PT9, PT11, PT14 and PT15 were related to productivity because they presented the highest values to those variables, as opposed to what happens in other points (Table 3) .
Equitability values were higher when the productivity increased (Figure 3) , which can be observed by the PLS analysis, that presented high statistical significance in the first and second principal components. The observed eigenvalues were equal in the two principal components (2,64), with an explicability of 24%. It can be explained by BOD 5 , phosphorous, ortho-phosphate, nitrite, Table 1 . Descriptive characteristics from the 15 sample points where MF = macrophytes presence (*1 -from 1 to 20% of water surface covering; *2 -from 21 to 40% of water surface covering; *3 -from 41 to 70% of water surface covering; *4 -from 71 to 100% of water surface covering) and RV = riparian vegetation (**1 -bushes, with more grass; **2 -bushes that ensure little shadowing; **3 -intact vegetation). Chironomidae, Oligochaeta and Ostracoda had the higher relative abundances. Due to this importance, the PLS was conducted to these taxa as dependent variables, and as well as equitability response, the productivity was the explicative factor ( Figures 4, 5 and 6 ). The most influent variables are ranked in Table 4 .
Location
The realized analyses to Chironomidae and Ostracoda did not present statistical significance to the two first components, so, we assumed to analyze only the first principal component. The eigenvalue to Chironomidae was 2,93, assuming an explicability of only 24%. To Ostracoda the eigenvalue to the first component was 2,93, with an explicability of 25%. Thus, this analysis demonstrated a low explicability to Chironomidae and Ostracoda. It is noteworthy that the lakes with higher macrophytes' frequency (51-75% and 76-100%) had higher representativeness and, because of this, had higher explicability power. The analysis on Ostracoda was significant to In all the done analysis was possible to observe that the first principal component defined the data variability depending on the trophic level. In lakes with low pH, OD and reduced macrophytes' frequency we understood as low productivity, indicating low trophic level.
There were not environments with good or excellent water quality according to the BMWP'. The most sample points were classified in acceptable or questionable, while the PT2 was classified in very critical water quality ( Table 9) .
The Plecoptera Order was absent in all sample points. Trichoptera was rare in PT2, PT3, PT6 and PT10 (n = 1) as well in PT4 (n = 6). Ephemeroptera was not sampled in PT1, PT11, PT13 and PT14, occurring in all others (always with less than 2% of contribution to the community). On the other hand, Chironomidae was sampled in all sample points. All the sample points showed a reason smaller than one to this metric, evidencing a commitment of water quality (Table 9 ).
Discussion
The Monopelopia sp. abundance can be related to macrophyte abundance, due to this taxon morphological adaptation to colonize these aquatic plants, as registered by Armitage et al. (1995) . Peiró & Alvez (2006) related all the macroinvertebrates community from the Ribeirão das Anhumas dam's littoral region with macrophytes disposition, considering the food supply and shelter as advantages to the occurrence. Indeed, the organisms' richness was very represented by the detected portion of aquatic plants. The vegetation in shoreline favors the littoral zone, especially in lentic environments, because they provide a diverse habitat, increasing the richness, and other ecological indexes (Ward 1992 , Corgosinho et al. 2004 . Assireu et al. (2009) suggest that higher margin development index, greater the aquatic community establishment probability and greater the catchment interference. Our study has not confirmed this pattern, because the index was not explicative factor nor even to community structure or to the three more dominants taxa (Chironomidae, Oligochaeta and Ostracoda). So, this variable was excluded from analysis, as well macrophytes and the altitude.
In spite of macrophytes exclusion from analysis, the highest equitability values were observed in those points with more than 30% of water surface covered by them. The reduced macrophyte presence in some points permitted to note the association between macrophytes and complex riparian vegetation. However, elevated quironomid and oligochaete density were found in lakes with all water surface covered by aquatic plants and complex riparian vegetation surrounding. This emphasizes the macrophytes and riparian vegetation association as an important ecological role to macroinvertebrate's community. Weatherhead & James (2001) verified that depth, turbidity and flood peaks were not influent factors on the macroinvertebrate's abundance and distribution; however the suspended solids modified the macrophytes. Macrophytes are related to nutrients supply, even in oligotrophic lakes (Weathehead & James 2001) , to egg deposition and refuge to these animals, besides to be an important factor to habitat heterogeneity (Jackson 1997 , Higuti & Takeda 2002 . Macrophytes architectonic types have explained the abundance variation of macrofauna in lakes (Cheruvelil et al. 2000) , besides to support the distribution pattern. In shallow ecosystems these plants assume a more relevant ecological role, since they can colonize all the environments and increase the primary production rate (Cervi et al. 2009 ).
The observed macrophyte quantity and riparian vegetation density permit to infer that the two parameters together increase the shading on the water body, as consequence, take to lower productivity in water, Neotrop., vol. 13, no. 1 but in the other hand keep constant temperature and inhibit algae bloom (Silans 2003) . In natural non-eutrophic lakes, the vegetation and shallowness are more efficient in phosphorous conversion to biomass disposed to phytoplankton, even the primary production is constant (Nixdorf & Deneke 1997 ).
Dissolved oxygen is one of the most important variables in limnological characterization due to its chemical reaction participation in water (Tundisi & Matsumura-Tundisi 2008) , and it can be controlled by macrophytes in as much as they metabolize 16 to 34% of Total Phospates and nitrogen in a lacustrine system (Carpenter Pw= Power (analysis influence). Imp = Importance (relevant rank). & Adams 1977), increases the exponential growth rate, which one provides oxidation and limits the radiation to biota because releases phosphorous, and consequently, suspended solids (Thiébaut 2008) . Wetzel (1984) assumes that aquatic macrophytes can act increasing or reducing DOC. In this study, we observed that, lowest macrophyte distribution on water surface, conducted to higher DOC rate (PT1 and PT3), while highest presence of this plant on water, indicated lowest DOC. Profundal zones tend to homogeneity and oxygen depletion, especially in stratified lakes. Still the littoral zone presents more spatial heterogeneity, favoring biomass accumulation and greater diversity. It makes the littoral zone to fluctuate more, requiring population adaptations and fluctuations in reduced time (Tundisi & Matsumura-Tundisi 2008) .
Several studies show the relationship among productivity and phosphorous and nitrogen availability, indicating the phosphorous as limiting nutrient to this process (Schilling & Lockaby 2006) . Brauns et al. (2007) observed that while a community part was related to organic matter and conductivity reduction, there was another positively related to phosphorous. For these authors, the relation with phosphorous infers about productivity and, therefore, the macroinvertebrate's composition was associated to system productivity. Lenat & Rawford (1994) show that macroinvertebrates abundance increases according to productivity in agricultural streams. It is expected that the macroinvertebrate's community variability be great as more complex is the habitat, permitting a wild niche (Heino 2000 , Harrison & Hildrew 2001 .
The dominance displayed by Chironomidae and Oligochaeta is common (Bazzanti et al. 2000 , Abílio et al. 2005 including its relationship to eutrophic environments (Buckup et al. 2007 , Table 9 . Biological indexes values to water quality in the 15 sample points from the Alto Iguaçu region. EPT/C = reason between the proportion of Ephemeroptera, Plecoptera and Trichoptera taxa in relation to Chironomidae. BMWP' = Biological Monitoring Work Party System, where acceptable water quality = moderated evidences of pollution; Doubtful = polluted waters (alterated systems), and Critical = much polluted waters (very alterated systems). (Higuti & Takeda 2002) , even in very depleted concentrations. According to Fuller & Cowell (1985) the quironomids larvae are r-strategists and inhabit areas with a very variable conditions range, what justifies their advantage among the lake's analyses. Investigations about oligochaete's abundance indicate higher values of this taxon in lentic samples, especially in profundal zones (sediment) (Milbrink et al. 2002) , also occurring relationship between the oligochaete's abundance in accordance of organic pollution (Lang 1997 (Lang , 1998 . Corbi (2001) found that in oligotrophic reservoirs the benthic fauna was composed of fewer than 20% oligochaetes, whereas Pamplin (1999) registered a fauna composition of 73% by oligochaetes in hypertrophic lentic habitats.
Sample
The taxonomic diversity shows sensibility when the communities are exposed to habitat alterations or to any environmental stress (Andrade 2009 ) like the ones in water quality. Among the analyzed lakes, there were sample points classified as acceptable, to water quality through the BMWP' index (PT4 and PT15), which also had the highest values to diversity index. According to Barbosa et al. (2001) the presence of some groups like Baetidae, Odonata, Ephemeroptera and Trichoptera is associated to macrophytes, so this community reflects an elevated nutrients availability, and as already mentioned, the Chironomidae dominance is, many times, associated to environmental degradation (Fuller & Cowell 1985) , the own BMWP's score is very low (1). Thus, the dataset presented here, be the comparisons between the structure and community composition, be the association of those with the physical and chemical water characteristics or the water evaluation through saprobiotic index, show that, these lakes, although the invertebrates colonization occurs, have low degree of environmental integrity, selecting, this way, the taxonomic groups found in each sample point.
Conclusions
The lakes presented different environmental conditions, and especially about chemical variables, the variance was conducted according to the connection to Iguaçu River's channel, besides the macrophytes presence. The variable set was explained by the ecosystem productivity. This factor was strongly influent on distribution of macroinvertebrates community, even if we had not significance difference among ecological indexes.
